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CLAIMS 



[Claim(s)] 

[Claim 1] One sort or two sorts or more which were chosen from the group (the 1st group) 
which consists of molybdenum, a tungsten, and a tantalum, One sort or two sorts or more 
which were chosen from the group (the 2nd group) which consists of aluminum and rare 
earth elements, And one sort or two sorts or more (however, in choosing only the hydride 
and/or oxide of titanium or a zirconium) which were chosen from the group (the 3rd group) 
which consists of titanium, a zirconium, and a hafnium It has the constituted conductive 
metallized layer on a part of front face [ at least ] of an alumimium nitride sintered 
compact base material, what exceeds 1/10 of the total amount of said 1st group by the 
weight ratio ~ carrying out — And the alumimium nitride sintered compact which has the 
conductive metallized layer characterized by said conductive metallized layer and said 
alumimium nitride sintered compact base material being sintered by coincidence. 
[Claim 2] Being chosen out of said 1st group is an alumimium nitride sintered compact 
which has the conductive metallized layer according to claim 1 which is a simple substance. 

[Claim 3] Being chosen out of said 2nd group is an alumimium nitride sintered compact 
which has the conductive metallized layer according to claim 1 which are a nitride and/or 
an oxide. 

[Claim 4] Being chosen out of said 3rd group is an alumimium nitride sintered compact 
which has the conductive metallized layer according to claim 1 which are a nitride and/or 
an oxide. 

[Claim 5] Being chosen out of said 3rd group is an alumimium nitride sintered compact 
which has the conductive metallized layer according to claim 1 or 4 which is titanium or a 
zirconium. 

[Claim 6] being chosen out of said 3rd group -- TIN or T102 it is - alumimium nitride 
sintered compact which has a conductive metallized layer according to claim 1, 4, or 5. 
[Claim 7] Said 1st group is an alumimium nitride sintered compact which has the 
conductive metallized layer according to claim 1 or 2 which is said 50 - 95% of the weight 
of conductive metallized layer. 

[Claim 8] The alumimium nitride sintered compact which has claim 1 whose alumimium 
nitride sintered compact which has said conductive metallized layer is a substrate for semi- 
conductors thru/or a conductive metallized layer given in seven. 
[Claim 9] One sort or two sorts or more which were chosen from the simple substances 
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chosen from the group (the 1st group) which becomes an alumimium nitride sintering 
precursor from molybdenum, a tungsten, and a tantalum, or those compounds/One sort or 
two sorts or more which were chosen from the simple substances chosen from the group 
(the 2nd group) which consists of aluminum and rare earth elements, or those compounds, 
One sort or two sorts or more (however, in choosing only the hydride and/or oxide of 
titanium or a zirconium) which were chosen from the simple substances chosen from the 
group (the 3rd group) which consists of titanium, a zirconium, and a hafnium, or those 
compounds what exceeds 1/10 of the total amount of said 1st group by the weight ratio 
carrying out -- the manufacture approach of an alumimium nitride sintered compact of 
having the conductive metallized layer characterized by applying the paste to include and 
subsequently to coincidence sintering the whole. 

[Claim 10] Being chosen out of said 1st group is the manufacture approach of an 
alumimium nitride sintered compact of having the conductive metallized layer according to 
claim 9 which is a simple substance. 

[Claim 11] Being chosen out of said 2nd group is the manufacture approach of an 
alumimium nitride sintered compact of having the conductive metallized layer according to 
claim 9 which is a nitride or an oxide. 

[Claim 12] Being chosen out of said 3rd group is the manufacture approach of an 
alumimium nitride sintered compact of having the conductive metallized layer according to 
claim 9 which is a nitride or an oxide. 

[Claim 13] Being chosen out of said 3rd group is the manufacture approach of an 
alumimium nitride sintered compact of having the conductive metallized layer according to 
claim 9 or 12 which is titanium or a zirconium. 

[Claim 14] being chosen out of said 3rd group TiN or T102 it is the manufacture 
approach of an alumimium nitride sintered compact of having a conductive metallized layer 
according to claim 9, 12, or 13. 

[Claim 15] Said 1st group is the manufacture approach of an alumimium nitride sintered 
compact of having the conductive metallized layer according to claim 9 or 10 which is said 
50 - 95% of the weight of whole paste. 

[Claim 16] The manufacture approach of an alumimium nitride sintered compact of having 
claim 9 whose alumimium nitride sintered compact which has said conductive metallized 
layer is a substrate for semi-conductors thru/or a conductive metallized layer given in 15. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach which forms the 
alumimium nitride sintered compact which has a conductive metallized layer with high 
bonding strength with an alumimium nitride sintered compact base material in more detail, 
and this metallized layer at the same time it sinters an alumimium nitride sintering 
precursor about the alumimium nitride sintered compact which has a conductive metallized 
layer, and its manufacture approach. 
[0002] 

[Description of the Prior Art] Since an alumimium nitride sintered compact has good 
thermal conductivity, and it excels in heat dissipation nature and it has electric insulation, 
attention is attracted as a substrate ingredient for semi-conductors. 
[0003] This alumimium nitride sintered compact is manufactured in general as follows. To 
alumimium nitride powder, namely, yttria (Y2 03), Samaria (Sm 203), Carry out specified 
quantity combination of sintering acid like calcia (CaO), add an acrylic resin binder etc. if 
needed further, and the whole is fully mixed. After carrying out pressurization molding of 
the obtained mixture, for example and considering as the alumimium nitride sintering 
precursor (generation form) of a predetermined configuration, this is sintered at 
predetermined temperature for example, in nitrogen-gas-atmosphere mind. 
[0004] By the way, in using an alumimium nitride sintered compact as a substrate for semi- 
conductors, it is necessary to form a conductive thin layer in the front face of this 
alumimium nitride sintered compact, the former and this thin layer — the front face of an 
alumimium nitride sintered compact ~ DBC - it was the metallized layer of the copper (Cu) 
formed with the application of law (DirectBond Cupper law) or a thick-film method, gold 
(Au), and silver-palladium (Ag-Pd). 

[0005] However, there are the following problems in this conventional substrate. 
[0006] the bonding strength of the above-mentioned metallized layer and alumimium 
nitride sintered compact front face which were formed is alike occasionally, and makes it 
low, an exfoliation phenomenon occurs, I hear that the 1st [ the ] has the low 
dependability of a substrate, and it is among both. 

[0007] The 2nd problem is a problem which occurs in case a predetermined semiconductor 
device or a predetermined wire is soldered to the formed metallized layer or elevated- 
temperature soldering is carried out to it. That is, in soldering, it is carried out at the 
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temperature of nearly about 800 degrees C into hydrogen-nitrogen mixed gas, for example, 
but since the temperature at the time of the above-mentioned metallized layer printing 
processing is usually about 600-1000-degree C low temperature, at the time of this 
soldering, I hear that the bonding strength of a metallized layer and an alumimium nitride 
sintered compact front face falls remarkably, and soldering becomes impossible as a matter 
of fact, and there is. Moreover, also in elevated-temperature soldering, the same problem 
occurs. 

[0008] The 3rd problem is a problem based on the difference in the coefficient of thermal 
expansion of an alumimium nitride sintered compact and a metallized layer. That is, 
although the case of soldering and elevated-temperature soldering is also so, the substrate 
on which a semiconductor device like a silicon wafer was made to mount experiences the 
heat cycle of severe heating-cooling at the time of the use. Consequently, in each plane of 
composition of an alumimium nitride sintered compact-metallized layer-soldering layer (or 
solder layer)-semiconductor device, the operation which the thermal stress based on the 
difference in the coefficient of thermal expansion of each class occurs [ operation ], and 
makes each exfoliate arises. 

[0009] Since in the case of the above-mentioned metallized layer it is the value of the 
l/2nd place from a value with it and the difference with alumimium nitride is larger than 
the coefficient of thermal expansion of an alumimium nitride sintered compact (coefficient 
of thermal expansion about 4.6x10- 6/degree C), it is easy to generate a minute crack in 
the interface of a metallized layer or a soldering layer (or soldering layer), and alumimium 
nitride at the time of a heat cycle. [ the about 2 to 4 times larger and value, and ] 
[ equivalent to a soldering layer (or solder layer) ] Consequently, this minute crack 
progresses gradually as a heat cycle is weighted, and exfoliation of the semiconductor 
device finally mounted may be caused. 

[0010] Such a problem reduces the dependability of the equipment which mounted the 
substrate on which the semiconductor device was made to mount, and is very 
inconvenient. 

[0011] The 4th problem has the small bonding strength under the elevated temperature of 
the above-mentioned metallized layer and an alumimium nitride sintered compact, and I 
hear that it is low like the case where it is the 2nd, and there is. [ of the dependability at 
the time of elevated-temperature use ] 

[0012] When the manufacture process is reverse-**(ed) from the completed substrate, I 
hear that the 5th problem is uneconomical in respect of heat energy use, and there is. That 
is, in order to obtain a completion substrate, an alumimium nitride sintering precursor is 
sintered/and on it, for metallized layer formation of this sintered thing, I hear that it 
calcinates again and it is. 
[0013] 

[Problem(s) to be Solved by the Invention] This invention solves a technical problem which 
was described above, the bonding strength of a metallized layer and an alumimium nitride 
sintered compact front face is high, and an exfoliation phenomenon does not generate it. 
Moreover, it aims at offer of the alumimium nitride sintered compact which un-arranging 
does not occur in case soldering and soldering are performed, and has a reliable conductive 
metallized layer strong also against a heat cycle. And an alumimium nitride sintered 
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compact and coefficient of thermal expansion resemble the front face at the same time it 
sinters an alumimium nitride sintering precursor, it is high and thermal resistance is also 
aimed at offer of the manufacture approach that moreover bonding strength forms a 
conductive high metallized layer. 
[0014] 

[Means for Solving the Problem] As a result of repeating research wholeheartedly that the 
above-mentioned purpose should be attained, this invention persons found out that this 
purpose could be attained, when forming the metallized layer of the component chosen 
from three groups mentioned later, and completed the alumimium nitride sintered compact 
which has the conductive metallized layer of this invention. 
[0015] Namely, the alumimium nitride sintered compact which has the conductive 
metallized layer of this invention One sort or two sorts or more which were chosen from 
the group (the 1st group) which consists of molybdenum, a tungsten, and a tantalum, One 
sort or two sorts or more which were chosen from the group (the 2nd group) which 
consists of aluminum and rare earth elements, And one sort or two sorts or more 
(however, in choosing only the hydride or oxide of titanium and/or a zirconium) which were 
chosen from the group (the 3rd group) which consists of titanium, a zirconium, and a 
hafnium It has the constituted conductive metallized layer on a part of front face [ at 
least ] of an alumimium nitride sintered compact base material, what exceeds 1/10 of the 
total amount of said 1st group by the weight ratio ~ carrying out ~ And it is characterized 
by said conductive metallized layer and said alumimium nitride sintered compact base 
material being sintered by coincidence. 

[0016] The molybdenum (Mo), tungsten (W), and tantalum (Ta) which are the 1st group 
here are a metal which all has high-melting, and are a component which is excellent in 
thermal resistance, and has the coefficient of thermal expansion of an alumimium nitride 
sintered compact base material, and the coefficient of thermal expansion approximated 
mostly, and ** to improvement in the thermal resistance of a metallized layer, and a heat- 
resistant cycle property. 

[0017] In addition, as the 1st group, Mo and W are desirable, and especially a simple 
substance is desirable. 

[0018] moreover, the aluminum (aluminum) which is the 2nd group and rare earth 
elements (a scandium (Sc) -) An yttrium (Y), a lanthanum (La), a cerium (Ce), a 
praseodymium (Pr), Neodymium (Nd), a promethium (Pm), samarium (Sm), a europium 
(Eu), A gadolinium (Gd), a terbium (Tb), a dysprosium (Dy), A holmium (Ho), an erbium 
(Er), a thulium (Tm), an ytterbium (Yb), and a lutetium (Lu) are components in which 
wettability with an alumimium nitride base material is good, protects the reaction of a 
metallized layer and an interlayer, and forms a firm metallized layer. Desirable things are 
aluminum, Y, Ce, Pr, Nd, Dy, Sm, etc. among the elements belonging to this 2nd group, 
and especially desirable things are aluminum, Y, Dy, Sm, etc. 

[0019] In addition, a nitride and especially an oxide are desirable also among each element 
of the 2nd group. 

[0020] Moreover, in a metallized layer formation process, i.e., a heating process, since the 
titanium (Ti), zirconium (Zr), and hafnium (HO which are the 3rd group are excellent in 
wettability with an alumimium nitride base material, they are a component which ** to 
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improvement in the adhesion of a conductive metallized layer and an alumimium nitride 
sintered compact base material. In addition, especially desirable things are Ti, Zr, etc. 
among the elements belonging to this 3rd group. In using only these hydrides and/or 
nitrides, it uses the amount which exceeds 1/10 of the total amount of the 1st group by the 
weight ratio. 

[0021] In addition, it is TIN which are the nitride of Tl, and an oxide also in it although Ti, 
Zr, etc. are desirable as the 3rd group, and Ti02. It is especially desirable. 
[0022] One sort chosen from the group which consists of the molybdenum, tungsten, and 
tantalum which are the 1st group as a conductive metallized layer, or two sorts or more are 
suitable in respect of the thermal resistance described above as it is 50 - 95% of the 
weight of the conductive whole metallized layer, and a heat-resistant cycle property. 
[0023] Moreover, especially the alumimium nitride sintered compact that has the 
conductive metallized layer of this invention is suitable as a substrate for semi-conductors. 
[0024] Furthermore it found out that the metallized layer which was excellent when this 
invention persons applied the paste later mentioned to the alumimium nitride Plastic solid 
before sintering as a result of repeating research wholeheartedly also about the point made 
into the 5th problem, and both were sintered to coincidence could be formed in the front 
face of an alumimium nitride sintered compact, and the manufacture approach of an 
alumimium nitride sintered compact of having the conductive metallized layer of this 
invention was completed. 

[0025] Namely, the manufacture approach of an alumimium nitride sintered compact of 
having the conductive metallized layer of this invention One sort or two sorts or more 
which were chosen from the simple substances chosen from the group (the 1st group) 
which becomes an alumimium nitride sintering precursor from molybdenum, a tungsten, 
and a tantalum, or those compounds, One sort or two sorts or more which were chosen 
from the simple substances chosen from the group (the 2nd group) which consists of 
aluminum and rare earth elements, or those compounds, One sort or two sorts or more 
(however, in choosing only the hydride and/or oxide of titanium or a zirconium) which were 
chosen from the simple substances chosen from the group (the 3rd group) which consists 
of titanium, a zirconium, and a hafnium, or those compounds what exceeds 1/10 of the 
total amount of said 1st group by the weight ratio - carrying out — the paste to include is 
applied and it is characterized by subsequently to coincidence sintering the whole. 
[0026] It is as having mentioned above about each component of the 1st group, the 2nd 
group, and the 3rd group. In addition, about the 1st group, it is desirable to use the simple 
substance in which properties, such as thermal resistance and a heat-resistant cycle 
property, are shown best. Moreover, about the 2nd group, it is desirable to use the nitride 
and/or oxide in which properties, such as wettability with alumimium nitride, are shown 
best. About the 3rd group, it is still more desirable to use the nitride and/or oxide in which 
properties, such as wettability with alumimium nitride, are shown best. Under the present 
circumstances, when using only the hydride and/or oxide of titanium or a zirconium, it is 
the same as that of **** to exceed 1/10 of the total amount of said 1st group by the 
weight ratio. 

[0027] In addition, one sort chosen from the group which consists of the molybdenum, 
tungsten, and tantalum which are the 1st group as a paste used as a conductive metallized 
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layer, or two sorts or more are suitable in respect of the thermal resistance described 
above as it is 50 - 95% of the weight of the total amount of the 1st group thru/or the 3rd 
group, and a heat-resistant cycle property. 

[0028] The alumimium nitride sintering precursor first applied to this invention is the 
alumimium nitride powder of predetermined grain size, Y2 03, YF3 and Sm 203, and 
CaC03. It is the Plastic solid which mixed a binder component like the powder of sintering 
acid [ like ], a wax system, or a plastics system by the specified quantity ratio, and 
fabricated this mixture in the shape of a sheet with pressing or a doctor blade under the 
room temperature. The grain size of alumimium nitride powder and sintering acid powder, 
a mixing ratio, or moulding pressure is suitably selected by relation with the property of the 
alumimium nitride sintered compact made into the purpose. 

[0029] Moreover, as for this alumimium nitride sintering precursor, in the manufacture 
approach of this invention, it is desirable that it is that from which that thermal conductivity 
becomes 50 or more W/m-K after sintering. 

[0030] The paste of the presentation mentioned later is applied to this alumimium nitride 
sintering precursor. What is necessary is just to apply the well-known approaches, such as 
screen-stencil, brush coating, and spin roller coating, as the method of application, for 
example. 

[0031] The paste concerning the manufacture approach of this invention consists of three 
groups converted into the metallized layer after sintering, and a medium which makes 
them distribute. 

[0032] It is one sort chosen from the simple substances chosen from the group which 
consists of molybdenum, a tungsten, and a tantalum as the 1st group here, or those 
compounds, or two sorts or more. 

[0033] Specifically, they are the following components, that is Molybdenum, a tungsten Or 
simple substance metal [ of a tantalum ]; These various oxide; These various nitride; These 
various carbide; These various boride; These various silicide; These various acid nitride; 
These various carbon nitride; These various halogenide; these various hydride; — these 
various hydroxide; — various kinds like these various nitrites, a nitrate, a sulfite, a sulfate, a 
borate, a carbonate, a silicate, phosphate, phosphite, a hydrochloride, a chlorate, an 
oxalate, and ammonium salt salt; ATORON NTa / 700 (Trade name: Nippon Soda Co., Ltd. 
make) etc. ~ the mixture mixed suitably [ various kinds of organometallic compound; like 
an alkoxide and ZORUGERU and the above-mentioned component ] two or more sorts can 
be raised. These components may be used combining two or more sorts which could use 
independently and were selected suitably, respectively. 

[0034] It is desirable that it is each simple substance metal of Mo, W, and Ta especially at 
the point of raising the conductivity of the metallized layer to form. Moreover, the melting 
point is high and W and especially Mo are desirable at the point that the hot stability of a 
metallized layer is excellent. 

[0035] Next, it is one sort chosen from the simple substances chosen from the group which 
consists of aluminum and rare earth elements as the 2nd group, or those compounds, or 
two sorts or more. 

[0036] As rare earth elements, Sc, Y, La, Ce, Pr, Nd, Sm, Gd, Dy, etc. can be raised. 
Among these, Y, Ce, Pr, Nd, Sm, and Dy are effective, and Y and especially Sm are 
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suitable. 

[0037] Specifically, they are the following components, that is Aluminum Or each simple 
substance metal [ of rare earth elements ]; These various oxide; These various nitride; 
These various carbide; These various boride; These various silicide; These various acid 
nitride; These various carbon nitride; These various halogenide; These various hydride; 
These various hydroxide; These various nitrites, a' nitrate, a sulfite, a sulfate, a borate, a 
carbonate, a silicate, phosphate, phosphite, a hydrochloride, a chlorate, an oxalate, various 
kinds of salts like ammonium salt; An alkoxide, various kinds of organometallic compound; 
like ZORUGERU And the mixture mixed suitably [ the above-mentioned component ] two or 
more sorts can be raised. These components may be used combining two or more sorts 
which could use independently and were selected suitably, respectively. 
[0038] Moreover, it is one sort chosen from the simple substances chosen from the group 
which consists of titanium, a zirconium, and a hafnium as the 3rd group, or those 
compounds, or two sorts or more. 

[0039] Specifically, they are the following components, that is Titanium, a zirconium And 
each simple substance metal [ of a hafnium ]; These various oxide; These various nitride; 
These various carbide; These various boride; These various silicide; These various acid 
nitride; These various carbon nitride; These various halogenide; these various hydride; - 
these various hydroxide; — various kinds like these various nitrites, a nitrate, a sulfite, a 
sulfate, a borate, a carbonate, a silicate, phosphate, phosphite, a hydrochloride, a chlorate, 
an oxalate, and ammonium salt salt; ATORON NTi (Trade name: Nippon Soda Co., Ltd. 
make) etc. - the mixture mixed suitably [ various kinds of organometallic compound; like 
an alkoxide and ZORUGERU and the above-mentioned component ] two or more sorts can 
be raised. These components may be used combining two or more sorts which could use 
independently and were selected suitably, respectively. 

[0040] The paste which makes homogeneity distribution carry out through the component 
of these 1st groups, the 2nd group, and the 3rd group, and is applied to this invention is 
prepared. As a medium to be used, TE REPINE oar, a tetralin, butyl carbitol, etc. can be 
raised, for example as ethyl cellulose, nitrocelluloses, and those solvents. 
[0041] although changed according to the class of component which boiled the weight ratio 
of the component of the 1st group, the component of the 2nd group, and the component 
of the 3rd group, respectively, and was selected at this time -- usually - 1st group: - 2nd 
group + - what is necessary is just the 3rd group =1:100-100:1 If it is especially 95:5- 
50:50, it is suitable in respect of thermal resistance and a heat-resistant cycle property. 
[0042] a group / 2nd group [ of ** a 1st when there are too more components of the 1st 
group than the component of the 2nd group, and the component of the 3rd group ] + - 
since the reinforcement of the formed metallized layer falls in the case of 3rd group >95/5, 
it is not desirable, moreover, the 1st group when too few / the 2nd group + 3rd group - < 
— to 50/50 of cases, the conductivity becomes low and is not desirable too. 
[0043] Moreover, the 2nd group: If it is the 3rd group =1:10-2:1, especially in wettability 
with an alumimium nitride base material, it is suitable. 

[0044] The variance to the medium of the component of the 1st group, the 2nd group, and 
the 3rd group is suitably decided by relation with the viscosity nature of the obtained paste. 
When the 1st group is an excessive amount, the obtained paste serves as high viscosity 
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and homogeneity spreading on the front face of an alumimium nitride sintering precursor 
becomes difficult. Moreover, when [ that ] the 1st group is underdosage conversely, ttie 
viscosity of a paste will become low too much and the applied paste will be **-ized from 
the front face of an alumimium nitride sintering precursor. Usually, paste viscosity is 
1.0x105 to 2.5x105. What is necessary is just to distribute the 1st group so that it may 
become a poise. 

[0045] The manufacture approach of this invention sinters to coincidence, after [ whole ] 
applying the above-mentioned paste to the front face of an alumimium nitride sintering 
precursor. Cleaning processing may be performed at temperature which it says is 50-700 
degrees C in order to remove the binder component of an alumimium nitride sintering 
precursor, and the medium of a paste in advance of this coincidence sintering. 
[0046] Although sintering is performed in a non-oxidizing atmosphere, it is desirable to 
carry out in nitrogen-gas-atmosphere mind. Sintering temperature and sintering time 
amount are set up as conditions from which the alumimium nitride sintered compact after 
sintering becomes beyond desired thermal conductivity of 50W/m and property, for 
example, k. The sintering temperature of 1600-2000 degrees C, it is 1700-1800 degrees C 
preferably, and, specifically, sintering time amount is 0.5 - 1.5 hours preferably for 0.2 to 5 
hours. 

[0047] Thus, the metallized layer from which the applied paste changed is formed in the 
front face of an alumimium nitride sintered compact as a conductive thin layer. 
[0048] 

[Function] According to the alumimium nitride sintered compact which has the conductive 
metallized layer of this invention, bonding strength with the alumimium nitride sintered 
compact which is a base material is high, and it excels in thermal resistance, and an 
alumimium nitride sintered compact and the resembled metallized layer are obtained also 
for coefficient of thermal expansion. 

[0049] According to the manufacture approach of an alumimium nitride sintered compact 
of furthermore having the conductive metallized layer of this invention, it is advantageous 
in heat economy and simplification of a production process can also be realized. 
[0050] 

[Example] Hereafter, the example of this invention is explained. 
- as the 1st group of preparation of an example 1 (1) paste ~ the powder of a 
molybdenum simple substance with a particle size of 0.5-1.0 micrometers -- preparing — as 
the component of the 2nd group alumimium nitride powder with a particle size of 1.0-2.0 
micrometers - moreover, titanium nitride powder with a particle size of 1.0-2.0 
micrometers was prepared as a component of the 3rd group. 

[0051] and a weight ratio -- molybdenum: -- alumimium nitride: -- it mixed by titanium 
nitride =2:1:1 (50:25:25). 

[0052] The ethyl cellulose 7 weight section is distributed to the obtained mixed powder 100 

weight section, and it is viscosity 2.0x105. It considered as the paste of a poise. 

(2) The roller-coating cloth of the paste which prepared yttrium oxide by (1) as formation 

sintering acid of a metallized layer on one side of the green sheet of the alumimium nitride 

contained 3% of the weight was carried out by 15 micrometers in thickness. 

[0053] Subsequently, after calcinating in 700-degree C nitrogen-gas-atmosphere mind for 3 
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hours and performing cleaning processing, the whole was sintered at 1800 degrees C 
among the nitrogen air current for 2 hours. 

[0054] The metallized layer was formed in the front face of the obtained alumimium nitride 
sintered compact sheet. It was checked according to the X diffraction that the configuration 
phases of this metallized layer are Mo, and AIN and TIN. 

(3) The nickel-plating layer with a thickness of about 3-5 micrometers was formed by the 
nonelectrolytic plating method on the metallized layer obtained with the bonding strength 
(2) of a metallized layer and an alumimium nitride sintered compact sheet. Subsequently, 
after annealing a plating layer in 800-degree C homing gas, the wire size of 0.5mm, and 
the tensile strength of 55kg/mm, silver solder was used and the covar line of 2 was 
soldered here. Soldering temperature was 800 degrees C and the ambient atmosphere was 
a nitrogen 50Vol% mixed-gas ambient atmosphere hydrogen 50Vol%. 
[0055] Then, the alumimium nitride sintered compact sheet was fixed and the 
desquamative state of tension and a metallized layer was observed for the covar line under 
the room temperature (20 degrees C). 

[0056] It is 2 2kg/mm in tension strength. The soldering parts of a metallized layer and a 
covar line were sometimes torn off. That is, the bonding strength of an alumimium nitride 
sintered compact sheet and a metallized layer is 2 2kg/mm. It became clear that it was 
above. 

- The component of an example 2 - the 15 1st group, the 2nd group, and the 3rd group 
was selected as shown in Table 1, respectively, and others performed preparation of 
various kinds of pastes, spreading on an alumimium nitride green sheet front face, and 
cleaning processing like the example 1, and were sintered on the conditions shown in Table 
1. 

[0057] The bonding strength of the metallized layer and alumimium nitride sintered 
compact sheet in various kinds of obtained sintered compact sheets was measured by the 
same approach as an example 1. The result is collectively shown in Table 1. 
[0058] 
[Table 1] 
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- Example of comparison 1 thermal conductivity was able to be burned on the front face of 
the alumimium nitride sintering plate which is three sheets which are 70 - 130 W/m-k in 
the gold, copper, and silver-palladium layer with the application of the thick-film method, 
respectively. 

[0059] After soldering the copper pin which performed nickel plating to each of the 
obtained metallized layer, this pin was pulled and the bonding strength of a metallized 
layer and an alumimium nitride sintering plate front face was measured, any case — about 
1 — kg/mm2 it was . 

- Example of comparison 2 thermal conductivity applied the paste used for the front face of 
the alumimium nitride sintering plate which are 70-130W/mandk in the example 3, and was 
able to be burned at 1700 degrees C. the place which measured bonding strength by 
soldering a covar pin at 700-800 degrees C to the obtained metallized layer, and pulling 
this pin ~ 2kg/mm2 it was . 

[0060] 

[Effect of the Invention] The alumimium nitride sintered compact which has the conductive 
metallized layer of this invention so that clearly from the above explanation has formed the 
conductive metallized layer with high bonding strength with that in ** alumimium nitride 
sintered compact front face, moreover, ** — since the metallized layer contains refractory 
metals, such as molybdenum, a tungsten, and a tantalum, thermal resistance is excellent, 
and since coefficient of thermal expansion is also an alumimium nitride sintered compact 
and the resembled value, it also has a function as a thermal shock layer. 
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[0061] Since the manufacture approach of an alumimium nitride sintered compact of 
furthermore having the conductive metallized layer of this invention makes the paste 
applied to sintering ** alumimium nitride sintering precursor and coincidence convert into a 
metallized layer, it does so the effectiveness of having become advantageous in heat 
economy. 

[0062] and from doing the above-mentioned effectiveness so, the alumimium nitride 
sintered compact which has the conductive metallized layer of this invention Substrate 
member; like an ignitor, a high frequency transformer, and a capacitor the aperture of the 
insulating envelope for the insulating tube for laser tubing, and power tubes, and the high 
frequency electromagnetic wave traveling wave tube, the aperture for a high energy beam 
exposure, a member like a magnetron, a tube heater, a field heater, a sheath heater, a 
soldering iron, the press plate of an iron, and moxa cautery — an appliance — ah implement 
and the heater for electric coffee percolators It can apply to members, such as the head 
of a trouser press, a hot plate, the seat, the pan head for cooking, and a thermal transfer 
printer, a plug, the protecting tube of a thermocouple, a point of crucible tongs, a crucible 
for metal melting, and a crucible for crystal pulling, and is very useful. 



[Translation done.] 
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